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7>>i ^UitflSl ^1S7>>:# tiB7lfir>7l 7\± ^fl^^. X|S7>>: 

# ^^*}7l -a>iS 7^>i ^iHSI 

27BSJ cfl^Sf^ ^^^i^. S.^ ^A^^ ^ 

t}^, MS. 7M^ 7f>j: ^^7f ;^^^ct. 

H 8 
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7f>: {OPTICAL GAS SENSOR) 

E^oj 7Vc+ev ^igj 

£ 5^ it§^ ^^^^si ^E^H5 s. 

k^^ ujEjyi £. 
A]?} £. 

£ 10€- £ 8oQ £>q€ -S^Sl B-B'2l ^^^£. 

£ n€- £ 8ofl £>q^ 7\± c-c'si ^^^£. 

£ 13^ ^ ^^2| cjs ^xMog ujs 7>>i -g^Msi jg^H. 

£ 14^ £ 136(1 £Xig 7f>: -S^Sl A-AV2| ^^♦^£. 

10. 15 : 7\± ojjf 20 : 1 «>A>^ 

25 : ;»fl 1 «VAf:g 30 : 2 
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35 : 2 40. 45 ■ 7\± #7]^ 

50. 55 : 60. 65 : ^S^<d 

70. 75 : 7V>i 80. 85 : ^ 

80. 95 : 100 : ^ 

110. 115 : ^o] 31% 120. 125 : 7}^ 

130. 135 : 7}^ 

>»4|^ 

^«>>loi ^i^:^ 7}^ i^^2f :gct. 

^^>^^S. ^ (optical path)>^ol]>l Sl^. «>Af. ^ ^^o\] 9] 

oinfl. ^ ^s^sj ^£(j)7> ^^*F3q $a^*>jz 2l:a. 

sotropicjoju?. ^S(L)# ^fil^o) nfl. ^ ^<^5.(1)^ 7}± 

^(k). ^ ^S(L)Sf 5:71 ^ ^<^£(Io)2l ^4^^ Beer-UunbertSl "a^ofl S|*>ol ^ 

I = lo- e-KJLtx) ^(1) 
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Beer-LainbertSi ^7] M (1)3} fi^3E)D^. 5,7] ^ (Iq) 5J ^ 

^. I = lo ^(2) 

(3)oa ^XJ5|^ Hffif ijfct. 

AI = lo • (l-e-KJL(x)) ^ (3) 

iflaS. ^^oQ lt}§ .glA^Sl oj^^oj A|(4)3| fi^^Ct. 

AV = o • AI = lo • (l-e-WLW) ^ (4) 

*>71 ei*8. ^ ^S(L)7} ^ ^ 7>>: ^iH)# ^>8*>7m. # 

it# 'S^M^ >«^}^*Mot 

Al:^ofl ;«J1^SJ^ 2}§ ^Sj>i >S>H^ (Thermopile IR 

nsor Passive IR sensor). ^7\^ S.^ ^'^>^l?It ©l^^ -g^^ 
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^, a ^ Jacob Y. Bongofl S|68 ^5.341 .214210) . "NDIfi 

S ANALYSIS USING SPEaRAL RATIONING TECHNIQUE"^£Ai . Si lof] SiA]^ M\S\ 
o|. ^ SHfaJ (Optical path tube) C^*t*2| m>aJ# ^jo^tjjtj ^ H 

Sl^o^ 7>>:>9!>M^ ^Af^# ^ Si^ Alo>Zf (Field Of View)# J^l 

5lt olnI*M S.^o] ^s. ^iHolaS ^^^ol lo^5|cH o^ojct. 

Biite's Cell S| o]^ei n|^^6l ^5.009.4935:^. " 

RROR ARRANGEMENT FOR A BEAM PATH IN A MULTIPLE-REFLECTION MEASURING CELL"# 
^ Sa^fl!. o]^ Sl 2<H1 «>af y^o\, x^^S\ aL^# DM (Mirror) 21 «}Aj^ 

olEi*l a T^'S^ Zflol7j# ^^^S ol-§-*}7l nfl^oJI. ojAf 

X Christopher R. Sweetofl ^]^^ti\ ;fl5.48B.ZZ75:?J 

"GAS ANALYZER-^ §^ ^U^:gaf «>A>:g5| ^a^og 21*>o| 7>>:^Al# ^^*> 

Sl^t. a^^ol ^ ^3l*f7l ^*>o^. £ 3oiI iA]^ «>i2f :5Jol. ^ 
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^(13). ^#^21 ^ «>>^^(15)2} <^\S\ 2J^# ?i«> iEEi(16). ^S\^ 

4) 51 CJ^SI ^E1# 7b:g fil^^ q>:3(21)fi^ o|oj sI^q £E|(23)S 

o|it|tF >^l>i«€- ^«ro| ^jg^ o}L)Ej. M>A>:g2l >: 

i "c^'S^- HartiDofl £|6fl :«flo>^ ^;«fl PCT/SE37/01366 (TO 

/09152)o! -GAS SENSOR-S-M. ^tl^ 37) °] ^ Lfloflx^ >^ifl^o^S ^ ^ ^ 

^ S Hjaj ^01. >a ;.ao| ^^^^ hVaJ^ (concave 

rror surface)# ^^S. ^^^c}. ^. MartinOl Jfloft^ ^f^i-S^^ 

E}^^ (elliptical concave 8urface)^£ ^ A^<H|Jt| 

^21 «Vcfl^2j «}AF^ «>A>^2| ;M^*>^ White-* cell 

^# ■§■^^^ 7>>i>a>H € ^^o]c^. 

D.^^. o|e^t> :'^:±'S!>M >*fl7fl5^ «vaj^ o.^ T«^^s|ot aiol ^^wjja. 
^ ^Ms\ ^^€' ^^*>7l7> o|^^ c*^o| si^cf . 
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^ ^"S^ '^^1> ^^^>7l ^ 

^S.S\ :yo) (optical path)€' o>M2^^. -gTH^F ^oltl ^ 

Ptical cavity) (i^ 7^>i ^iH)t^3{> ^^^tt ^ 

^71 ^go, ^^^^ ^>8«}71 ^ ^^Sl ^ ^^oll 21«> 

^*f7i ^iii-a -g^Hs n^^^ 7Fi ^aisai. >^7i 7f>i «b|2j 

5>M^ Aifi7f>:0 ^^ti}7] 7\^ giH. oie^*h 7\± ^iH^ >^l£7f>:0 

71 14 7\:±: ^iH^SJ >«^l£7f^# till7lc}7l 7f:± 7l)9^^. A]^7f>:^> ^ 

<j# ^AM7l7l 3JfiJ/j ^^2} X[S.7\±^ #2f*> ^Sq>y2| >«Jl7lO ^7jwi7l 

1«f ^AlS ^-8^ ^4^:^ ^MS.M. o\^^ g«|2| 278 

Ol*>l4. -MS §^ 7\7\vi\, S.^ «}AJ^€ 
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7>i««isi ^;*l^^oQ aa^fil^ i:}^S| n^^sl^ ^# 

^71 ct^^Sj n<^^€r ^7) ^>M7> miAl^ ^:*JSJ §^«> ^-ifofl 

^7l ji^ ^ ^ §e>oi ;0isj^ ^^^^ *> 

^7| 7j>i ^al2| ^2|oJ ^^o(] >^7l %^S\ o\*^=f-S\ 7\ 

^7] 7}± ^HlS] ;q;^^oJ)^ ^^Si\ ^<HS. ^JfDj^ J?-A}Al7l7l 

^7\ ^S\^ >»7] ^EflSj «Uf^2^ ^i^^ofl afl:*)2M^ ^# 
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^7) 7}^ :^;g:&oq^ >^7l ^^^S\ feol^O ^^t\7\ ^ 

i 5fe 3t§^ «>A^:ga! %4f3| ufEfri^ £^o|cJ. 

H 5oa a-Msl a>af :^o|. at#^ ^^^SJ :g-?^ofl^ (optical axis) 
^^*l7a ^/^^ ^>42J 7\\^v^, 3^^^ #2jei H> 

* o|e^?F ^^><^^s^ o]#ft> ?!o|t:j. 

i 6^ ^§ 271121 ago? ^ A|>:^SJ ^ftf:^ 

^71 i 6oI] £AJ^ ^ 27fl2| «V4^oI Si^^ ^S. 

^ A) (divergence system) (5: 6a)3f ?|/}^o| ^ ^^iflonAl ^^v}^ ^ 

(conversence system) (S 6b) Si^}. 

(l+)oll 5AJS|^ 31}:g# w>^*f^ ^^ofl ^^*>oJ (7^ ( 
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^\:^^S\ ^^5. >^7| D\^7}?]2\ 7i^>=J ^ 

^^^.S^Ei «-3*>c| (7H 5.^ (i4)ofl ?|5gej>!| ^cf. 

^o] ^^o^ ^^*>^ ^^<^M m ^§(c| )i4|<»n>H2| ^ i 7(a) 

^7|oq>^ ^i^^ Hfsf :SoJ. 271)21 «>>^^ol ?fH» cfl^xl 

3l^7]^^ S^^^S^ ^ :ao|# ;flcH^ ^ 5Uo.n|. i«» 
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^^1 ^ ^^Si ^ ^AHJofl Tt}# ^4^^ 7f>: >91>^^^ ^IH. ^?\^ 

0) . (50) , ^S\^ (60) . % (80) . ^= (30) . ^o) 

^(110). y\£i n^^azO) 3! 7f>i ^E1(130)S ^-aSli^. 7\± 
S>H ^^^(10). ^fl 1 S^^f^CZO). ^ 2 ^M^{30)^ ^tH ^^^00) 

7\± tf}^- 7]7]^aO), 7\± ^IH ^^^{lOm ^^J2.S T^^S|<H 

^BiSj ;«fl 1 HUf:g (20)1^ ;^ 2 "UV^g (30) ^-951°!. ^ 

^ 1 ^^4^(20)21 ^ 2 «lA>:g(30)^ ^5 2i^(Fi)# 7^1^. ^# H}:gol ^o) 

^ol. « :^oj ^cg^ ^ «>A>:3# A>-§.*}^ o|^^ ^oj :go. 

^ol «>7l§s| 1/2 ^^og ^.g^ :^MHS. ^^oq 

2f>H. *^'4<^Mh ^>>^>^3} ^t^^ i^EimTil 

^71 ^ 1 «uf:g(zo)'&6a^ ^s(DiHA|)6nAi ^A}^^ ^ai>a# ^71 

:± 2A^X17|7I 7flTt7f ^^SJdJ. olE^a> 7B9^5^ ^7l 7f>: ^gol 
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oi)^ ^AM^^ ^^^^ n^fs}7] ^oic^. 

5£*v. >S7l 7f:ii ;M;M5*(io)>»ofl^ -^7] ^s\^ m^^M ^M^^ 

^71 ^si-g ^aoijjfei iA^^ ^§ 3^ej7l ^^(60)^ ^7| ;<! 2 

^# ^IV 7>:£: #71^(40)^ ^7| ^ 1 MlAf:^ (20) 3^ 

2 «U}:g(30)ol ^e}^ «.^o(| ^^gsici. 

^>a^ 7>:i -glAHS] ^ ^S^iL^ . ^7] i 

«m ^Ol. >»7l a§^(50)# ^^<H1 ^^^jTl) ^A}^ ^iM>a 

71 ;»n 2 «Wg(30)£:S ^^SlJl. ^7| ;<I 2 «>Aj:g (30)oll 5log>J a>>^^ 
^ ^71 ^ I M}Aj:g (20) 3} ^71 2 «>A>:g (30) SJ (Fj) ife 

:«fl 1 ^u>:g(20)oii sioflAi «u>si^;H. ^71 Til 2 

dV# -tsfl ;N^^^> v\o\ y^fAf# #oit:i. 
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0 run o\^S\ %J}}^c^M^ ^M^^\ 98% o\^o\ji^ 1 m 0)^2^ 

. ^^Dl^. ^ej^€- ^*oQ^ fe^ ^sjs|<H ^4^s|fe 
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^s\^ ^oj ?^*M. Hm^*f7fl^ ;^ i «>aV^ 

I ^s^A3. «7i 7>>: «iH ;M;M€(io)onfe >i^7i a|si<j ^hoos^ei if 

^SS^ei "jAfSj^ *^M^S\ SJi*>7l 5#^(50)^ ^ 

«iAj:g(20)3f >ij7) 7J>: ^H] ;M;M^aO)ofl ^-S^c}- 
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^7] ^S\^^ ^B{30)^ ^7] 7}^ ««1 71^^(10)21 *>^oll ^jgiqul. 

71 (50)21 ^^>^ofl Blj;i]^t:^. 

S 10^ ^7l i 8ofl i^isl ^MS^ B-B'S\ ^c+^5^oIcf. ^7] 

71 ^(100)01 £>MS|ii|. o|iM«> ^(100)€^ ^71 7^>: §7l^S^e| ^E)^ 4^ 

-»7| 7>>i «iH :M^€(io)^oi]^ 7J>;G -a^*! ^-t-M?!?! Cf^51 

't.V ^ (120)0] ^>9S)0^ SJoDl. >^7] 7>>i ^r(120)^ 7f^D># ^ 

^}JL. ^7^S^ 2fAV# «J:^5l7| 7\± ^mi30)S. Qol^fl SJc^. , 

71 ^Sil<4 ^5(90)fi^51 feo]:^s. io}ej7| o^e^ ^^#(110)^ ^7] 7\ 

H 11^ £ soil iAl^ 7>i C-C"21 ^^^Solct. ^71 S. 11 

^B|a^. >»7| 7f>: ^Bl t}^- 7i^§(10)-5fofl C^^oj 7J>: ^(120) 

»}^^m7ll^ >fe^7I ^si>l ^.M(60)7> Bfl^S ^:^J2f ^-Sfofl ^^^6\ 21 

# ^ ^ Sitf. 

i 12^ ^71 i 8ifl;^ £ llofl^H ^al^ ^^21 ^ ^Aloflofl 7\:± 
H 13^ ^ ^'gsl ^^oflofl af§ 7^>: ^>M2| «^£o|o|. £ 14 
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^^*>^ 271121 BUJ^ol ^^oj i^t(i7} Ofy a§>ii ^Ell^ ^O) 

H(9S)# #*Fo^ ^S\^ ^ £#T^(85)fi} S#^(S5)# 71 ^.H 7f>: 

^^^^ ^ 1 ^>>^>^ (25) 2f ^ 2 «U>:g (35) 2J ^5 A ^ 
<^ 'UM^JL, ols4«_> ^7] ^ 1. 2 «>>^>^(25. 35)# ^t;\<^ ^o] 

«m ^ol. ^ 9Jo|'^o} ojol T^t^ ^igol ^*>^ ^ofofl 

#^2| 7i^# 7j^ ;^Bt^ ^^^71 J^o^*V ^A]7} 7f^*V ^^Z?>7| ^ ^ 
51 71^^ ^Alol Slllfjl ^ ^om. 
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«m ^Ol. ^ ^^£1 7f>; ^>Hon ^^oflA^ ^ 

si2. c^^^f $^2j 7f>:{> ^ ai^a 
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i^V 11 

^7] 7}^ ^iHOifil >qS7j>:Cr ug^l^Pl 7}± Tii^i^, ^7\ MS.7}±Q 

7lG ^^v}7] -Sxls 7}^ ^MS.M, 

«7| 7}^ ^1H2| 271121 Ca^fff^ ±^ «Uf:gos ^-Sl^Bl. ^71 

S.^ «>^}^^ 7lE|^ >^01bM. MS. 7j7jDl. ^7| S.^ ^A} 

a. ^>A}^21 #2}«> ^<4oj ^ofl ^^§>7fl ef- 
3] 

^ 1^ 2^ofl oXo\A\, ^7] V\^S\ 7\± ^^^^ 7^i^: ^EIS So)^ 
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^ 3^on o^o^A^. >^7l Ct^Sl SJ>^f^^ ^7] ^S]^ ^^7} 

^ 2^oO olo\j^^ ^7) 7}^ ^B]S| ojojoj ^^o{] ^.^HJ >^7l ^fij^ ^^Sj 

^ 7^ofl ^6\M, J^7] 7}^ 7^^^<^^ ^7] ^S\^ ^<HS. ^ 

of# ^>^^Al?|7l ^ £^^^7F ^# o^S 7>i 

7^ :^ B^oQ <a<HA|. ^71 ^^£1-9 >»7| ^EflSl 
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i^V 103 
iij 

Al£7F:tO ^^ti}7\ 7^:± . ^7] 7>>: ^1^5 X|S7^i|> 

7il4 ^71 7>^ ^iHl^Sl >M£7^>:0 «B7|«}71 7>:i: ?a^J^. ^7| A|S7^>;§ 

J?^^Al7|7| ^S^\^ ^^I* ^71 XlS7f>:|> §3}«> 

710 ^J^^m ^6} ^'S^ 7F>: 

7}± J^M. 

i^V 123 

^ ll^ofl Si<HA|. >^7l 7^i Tfln"^^^ ^7\ 7}±^^S\ ^S\S\ ^^ofl ^^^3^ 
7}:±: *7|^fiJ ^7| 7>i£:«iHS| ;q7lS^oa ^^^^ c^^^SJ 7>>: ^Af^S 

133 

^ 111^ >n 12^on aiolAi. >^7l ^^2\ 7>>: ^^^^^ 7t>: ^Ei^ Qo| 

5# ^^^S 7}± ^M. 
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^ ii^ofl 2^o^>H. >^7i 5 ^ t^^o ^fl^a^i 

i=f-^ 151 

^ 12^oQ 5a<H>l. ^71 7^>: «H1S| ojojoj ^^oli ^s\>^ ^^oj 
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